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Table S5. T7 ODEs Parameter updates, values, and references.

Parameter Explanation of Change Value Units Reference

kT7,transloc Phage T7 translocation rate. All rates
were measured at 37C. Second and
third rates are determined by E. coli
and T7 RNA polymerase transcription
rates respectively (see below).

[ 141 , 55 , 400 ] bp/sec [1–3]

kEc,RNAP E. coli RNA polymerase transcription
rate. Measured at 37C.

55 nt/sec/RNAP [2]

kT7,RNAP T7 RNA polymerase transcription rate.
Measured at 37C to be 2x faster than
200 nt/s/RNAP found at 30C.

400 nt/sec/RNAP [3]

kd,T7mRNA T7 mRNA decay rate. Functional de-
cay of early T7 mRNA found to be
6.5min at 30C, converted to rate, con-
servatively not adjusted for tempera-
ture since data is for early transcripts.

0.001 /sec [4]

kRIBO Specific translation rate or ribosomes.
Measured at 37C.

42 nt/sec/ribo [5]

kd,pro T7 Protein Decay Rate. Adjusted from
2.8E-5 /sec at 30C to 37C using Arrhe-
nius approximation.

3.92 × 10−5 /sec [6]

CrepDNA T7 DNA Replication critical threshold
of gp1 binding by gp3.5. Stated as ar-
bitrarily set in T7v2.5 code.

5 × 10−7 M -

kT7,DNAP T7 DNA Replication rate. Found to be
over 300 bp/sec/polymerase at 37C us-
ing techniques in Tabor et al. 1987.

475 bp
sec·polymerase [7]

KM,DNA DNA polymerase Km. Measured at
37C.

8668 nt/cell [8]

kT7,pack T7 DNA Packaging rate. Adjusted
from 0.702 /min at 30C to 37C using
Arrhenius approximation.

0.983 /min [9]

Cnuc,PC Procapsid nucleation concentration.
Changed to avoid numerical solver er-
ror, to single multiple of procapsid sto-
ichiometry (see below). Original value
used was for phage P22, understanding
of T7 assembly mechanism recently up-
dated.

431 molecules
cell [10, 11]

Continued...
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Table S5. Continued.

... Continued

Parameter Explanation of Change Value Units Reference

kd,EcDNA Host genome degradation rate. As per
original T7 ODEs, assuming rate con-
sistent with 7.5 to 15 min degradation,
0.85 of host genomic material degraded,
and nHG the equivalent number of host
genomes from correlation. Factor re-

sults from
(4.655×106bp) 2nt

bp

7.5min 60s
min

0.85

nHG

(
1.76 × 104

)
nt
s [12]

td,EcDNA Host genome degradation period. Orig-
inal limits 7.5 to 15 min measured for
37C, allowed to continue past 15 min if
degradation limited by metabolic inter-
action.

> 7.5 min [12]


